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In tropical Asia, various spices have been commonly
used as appetizers, food preservatives and traditional
medicines. These spices are generally considered as safe
because of their long historical and widespread use.
Buchanan et al.l) reported that neither nutmeg oleoresin

nor chili pepper oleoresin was found to be mutagenic in a
Salmonella/mammalian microsome mutagenicity assay

employing his" tester strains. On the other hand, they are
known to contain different kinds of biologically active and
cytotoxic components, and their carcinogenic or muta-
genic effects have been described by several authors.2~6)
Considering the still insufficient information on the muta-
genic activities of spices, it may be important to examine
the mutagenicity in vitro of spices using bacterial mutants
and to obtain basic data required for the assessment of
thier safety with special reference to their chronic effects
in cancer induction7~9) and enhancement of human

aging,10) both of which may involve the process of muta-
genesis.

In this laboratory, the mutagenicity of some spices

harvested in Indonesia, i.e. red pepper (Capsicumannuum
Linn.), bird pepper (Capsicum frutescens Linn.), shallot
(Allium ascalonicum Linn.), and nutmeg fruit (Myristica
fragrans Houtt.), were tested. Oleoresins of these spices
were prepared by extraction with ethanol. Two
streptomycin-dependent (SMd) strains, SD1018 and
SD7823, were isolated from S. typhimurium TA100 and
TA98, respectively, according to the method of Kada et
al.9n) and used in spot tests and plate incorporation tests.
For plate incorporation tests, two methods were em-
ployed, i.e. the SA method in which a 1-ml sample solution
is mixed with 9ml of molten B2 broth agar (10g Kyokuto
beef extract, 10g Daigo-Eiyo polypeptone, 5 g NaCl and

15g Difco agar per liter, pH 7.0), and the PI method in
which a 0. 1-ml sample solution is incorporated into 2 ml of
top agar.12) Nometabolic activation of the samples was
performed throughout this study.
In spot tests, all oleoresins were found to be mutagenic

for both SMd strains, although those from shallot and

nutmeg fruits were not mutagenic for TA98, TA100and E.
coli WP2try"her". In plate incorporation tests, all sam-
ples except the oleoresins from dried and stored nutmeg
seed kernels showed obvious dose-response effects for the
mutagenicity in SD1018 and SD7823 more or less.

Revertants per gram (RPG) of raw samples, from which
the oleoresins were prepared, calculated from the linear
parts of the dose-response curves are listed in Table I.
With the SA method, RPG values were in the order of 10
for shallot, around 102 for capsicum peppers and in the
order of 103 to 104 for nutmeg fruit components, the
highest value being for mace. Higher RPGvalues for red
pepper (103) were obtained by the PI method as compared
with the SA method. It should also noted that the
oleoresin of nutmegkernels prepared from raw seeds with

Table I. Revertants per Plate per
Gram Sample0

Sam ple Test
m ethod

Tester strain

SD lO18 SD 7823

Red pepperfc SA 1.4 x lO2
Red pepperfc SA 7.3 x lO
Red pepperc SA Ll x lO
Red pepperb PI 5.9x lO3   7.9x lO3

Bird pepperb SA 1.O x lO2
Bird pepperc SA 3.5xlO    6.3xlO

Shallot6 SA 2.6xlO
ShallotO SA 2.5xlO

Nutmeg fruitF ruit fl esh 5 SA 1.3 x lO3   1.1 x lO3

M aceb SA 2.9 x lO4   4 .6x l O4

Raw kernel* SA 7. 9x lO 2   1.1 xl O3

Raw kernel5 SA 2.1 x lO3

A F 2d SA 7.Ox lOlO  8.5x lOlO

A F 2d P I 3.4x lOl1  4.8x lOll

Raw material, from which the oleoresin was
prepared.
Autoclaved.

Filtered through a membranefilter.
2-(2-Furyl)-3-(5-nitro-2-furyl)acrylamide, diagnostic
mutagen.
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light brownish or semi-red mace showed a dose-response
mutagenic effect, while that from dried and stored seeds
did not, although both of them showed a considerable
bactericidal effect. The mutagenic effects of red pepper and
shallot were unaffected by the different sterilization meth-
ods used for samples, autoclaving at 121°C and nitration
through a membrane filter, suggesting that the mutagenic
factors in these spices are thermostable. Onextraction of
red pepper oleoresin with hexane, its major mutagenic and
bactericidal factors were found to remain in the residues.
Capsaicin, a major pungent principle of capsicum pepper,
was negative for SD1018 and SD7823 in spot tests. This
maysuggest that capsaicin is not involved in capsicum
pepper mutagenesis. In contrast, myristicin was positive
for both SMd strains in mutagenicity spot tests. This
principal essential oil of nutmeg fruits appears to be re-
sponsible for their mutagenicity. Further chemical studies
on mutagenic factors involved in these spices would
be required. Examinationof the antimutagenic material
against capsicum pepper mutagenesis was performed with
young leaves of the "kemang" tree (Mangifera caesia Jack
ex Wall.). The "kemang" tree is a native to west Java and
its young leaves are locally used to prepare a traditional
vegetable salad. The same amountof kemangleaf extracts
(13.1 mg dry matter/ml) was added to capsicum pepper
oleoresins at different concentrations (up to 7.7mg dry
matter of red pepper and 13.0mg dry matter of bird

pepper). In the plate test (SA method) using SD1018, the
water extracts of young kemang leaves were found to
exhibit an antimutagenic effect on the mutagenesis of

capsicum peppers.
In this study, the lower but definite mutagenic activities
of some tropical spices were confirmed. It would be
worthwhile to examine the possible chronic effects of the
long-term intake of spices commonly used in tropical
areas, since such chronic effects as cancer induction and
humanaging might be linked with the mutagenesis
process.
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